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(54) STILBENE DERIVATIVE AND ELECTROPHOTOGRAPHIC SENSITIVE 
MATERIAL CONTAINING THE SAME 

(57)Abstract: 

PURPOSE: To provide a stilbene derivative having excellent charge transfer 
capability and light stability and suitable as a charge transfer material for 
electrophotographic sensitive material having high sensitivity and excellent 

durability and usable in electrostatic copier, laser beam printer, etc. 
CONSTITUTION: The stilbene derivative of formula I [R1 to R3 are H, 
(substituted)alkyl, aryl or aralkyi; R3 may be NH2], e.g. the compound of formula 
II. In the above compounds, the compound of formula la can easily be produced 
by reacting a compound of formula II (R4 is 1-4C alkyi) with a compound of 
formula III in an organic solvent in the presence of a basic catalyst at room 
temperature to about 100°C. Since the phenanthrene structure known as an 



extinction agent is introduced into the molecule of the objective compound, the 
compound has high charge transfer capability and excellent optical activity. 
Accordingly, an electrophotographic sensitive material having high sensitivity 
and excellent durability can be produced by forming a photosensitive layer 
containing the compound as a charge transfer material on an electrically 
conductive substrate. 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 
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3.ln the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] General formula (1) : [Formula 1] 



[- among a formula, the alkyi group which may differ and may have a hydrogen 
atom or a substituent, an aryl group, and an aralkyi radical are shown, and R3 
shows that R1 and R2 are the same or a hydrogen atom or the alkyi group which 




(I) 



may have a substituent, an aryl group, an aralkyi radical, and the amino group.] 
The stilbene derivative come out of and expressed. 

[Claim 2] On a conductive base, it is the following general formula (I). : [Formula 
2] 




(I) 



[- among a formula, the all<yl group which may differ and may have a hydrogen 
atom or a substituent, an aryl group, and an aralkyi radical are shown, and R3 
shows that R1 and R2 are the same or a hydrogen atom or the alkyi group which 
may have a substituent, an aryl group, an aralkyi radical, and the amino group.] 
The electrophotography photo conductor characterized by preparing the 
sensitization layer which comes out and contains the stilbene derivative 
expressed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a stilbene derivative suitable as a 
charge transportation ingredient in the electrophotography photo conductor used 
for an electrostatic copying machine, a laser beam printer, etc., and the 
electrophotography photo conductor using it. 
[0002] 

[Description of the Prior Art] In recent years, as a photo conductor in image 
formation equipments, such as a copying machine, it excels in workability and 
economical efficiency, and the organic photo conductor with the large degree of 
freedom of a functional design is used widely. Moreover, when forming a copy 
image using a photo conductor, the Carlsson process is used widely. The 
electrification process to which the Carlsson process electrifies a photo 
conductor in homogeneity by corona discharge, The exposure process which 
exposes a manuscript image to the electrified photo conductor, and forms the 
electrostatic latent image corresponding to a manuscript image, An electrostatic 
latent image is developed with the developer containing a toner, and the 
development process which forms a toner image, the imprint process which 
imprints a toner image on paper etc., the fixing process to which the imprinted 
toner image is fixed, and the cleaning process which removes the toner which 



remains on a photo conductor after an imprint process are included. In this 
Carlsson process, in order to form the image of high quality, the photo conductor 
is excellent in the electrification property and the sensitization property, and it is 
required that the rest potential after exposure should be low. 
[0003] Although inorganic photoconductors, such as a selenium and a cadmium 
sulfide, are better known than before as a photo conductor ingredient, these are 
toxic and, moreover, have the fault that a production cost is high. Then, it 
replaces with these mineral matter and the so-called organic photo conductor 
using various organic substances is proposed. This organic photo conductor has 
the sensitization layer which consists of a charge generating ingredient which 
generates a charge by exposure, and a charge transportation ingredient which 
has the function to convey the generated charge. 

[0004] In order to satisfy various kinds of conditions which this organic photo 
conductor is expected, it is necessary to perform appropriately selection with 
these charge generating ingredients and a charge transportation ingredient. As a 
charge transportation ingredient, various organic compounds, such as a 
carbazole system compound, an oxadiazoie system compound, a pyrazoline 
system compound, a hydrazone system compound, and a stilbene system 
compound, are proposed. As a stilbene system compound, it is the following 
type (i), for example. The compound expressed is raised. 



[0005] 
[Formula 3] 




(i) 

[0006] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned 
formula (I) The photo conductor which the conventional charge transportation 
Ingredients, such as a stilbene system compound expressed, have the problem 
that charge transportation ability Is Inadequate or light stability Is Inferior, 
therefore used this charge transportation ingredient had the fault that neither 
sensibility nor endurance was enough. 

[0007] The purpose of this invention is excelling in charge transportation ability 
and light stability, and offering a stilbene derivative suitable as a charge 
transportation ingredient, and the electrophotography photo conductor excellent 
in the high sensitivity using it, and endurance. 
[0008] 

[Means for Solving the Problem and its Function] The stilbene derivative of this 



invention for solving tfie above-mentioned technical problem is a general formula 
(I). : [0009] 
[Formula 4] 




(I) 



[0010] [- among a formula, the alkyi group which may differ and may have a 
hydrogen atom or a substituent, an aryl group, and an aralkyi radical are shown, 
and R3 shows that R1 and R2 are the same or a hydrogen atom or the alky! 
group which may have a substituent, an aryl group, an aralkyi radical, and the 
amino group.] It is come out and expressed. Moreover, the electrophotography 
photo conductor of this invention for attaining the above-mentioned purpose is 
the above-mentioned general formula (I) on a conductive base. It is 
characterized by preparing the sensitization layer containing the stilbene 
derivative expressed. 

[0011] The above-mentioned general formula (I) It is excellent also in light 



stability while it demonstrates high charge transportation ability, since the 
stilbene derivative expressed introduced into intramolecular the structure of a 
phenanthrene known as a quencher. Therefore, the sensitization layer which 
contained the above-mentioned stilbene derivative as a charge transportation 
ingredient has high sensibility, and is excellent in endurance, thus, the 
above-mentioned general formula (I) as the reason the stilbene derivative 
expressed has high sensibility and light stability ~ for example ~ said formula (i) 
a flare with the bigger pi electron conjugated system formed in a phenanthrene 
part as compared with the compound expressed ~ **** ~ since it is, flattening of 
the molecular structure of a compound is promoted further and it is presumed 
that it is because the intermolecular interaction by the overlap between 
molecules etc. becomes strong. 

[0012] The above-mentioned general formula (I) The stilbene derivative 
expressed contains the stilbene derivative fundamentally expressed with the 
following general formula (la) and (lb). 
[0013] 
[Formula 5] 




[0014] [- R1, R2, and R3 show the same radical as the above among a formula.] 
As an alkyi group, the low-grade alky! group of the carbon numbers 1-6, such as 
a methyl group, an ethyl group, a propyl group, an isopropyl group, butyl, an 
Isobutyl radical, t-butyl, a pentyl radical, and a hexyl group, is raised, for example. 
As an aryl group, a phenyl group, o-terphenyl radical, a naphthyl group, an 
anthryl radical, and a phenan tolyl group are raised, for example. 
[0015] As an aralkyi radical, benzyl, alpha-phenethyl radical, beta-phenethyl 
radical, 3-phenylpropyl radical, a benzhydryl group, and a trityl radical are raised. 



for example. Moreover, as a substituent permuted by the above-mentioned alkyi 
group etc., a halogen atom, the amino group, a hydroxyl group, the carboxyl 
group that may be esterified, a cyano group, the alkyi group of carbon numbers 
1-6, the alkoxy group of carbon numbers 1-6, the alkenyl radical of the carbon 
numbers 2-6 which have had the aryl group, etc. are raised, for example. 
[0016] Said general formula (I) As a concrete compound of the stilbene 
derivative expressed, it is following formula (A1) - (A18), for example. What is 
shown is raised. 
[0017] 
[Formula 6] 



[0018] 
[Formula 7] 



[0019] 
[Formula 8] 



[0020] 
[Formula 9] 



[0021] 

[Formula 10] 



[0022] 

[Formula 11] 



[0023] The stilbene derivative wliich the stilbene derivative of this invention can 
be compounded by various approaches, for example, is expressed with said 
general formula (la) is a formula (a) as shown in the following reaction formula. 
The phenanthrene derivative expressed and formula (b) It can manufacture 
easily by making the aldehyde compound expressed react at the temperature of 
about 100 degrees C from a room temperature under existence of a basic 
catalyst and in an organic solvent. 
[0024] 

[Formula 12] 



[0025] [- R1 , R2, and R3 show the same radical as the above among a formula, 
and R4 shows the low-grade alkyi group of carbon numbers 1-4.] As a basic 
catalyst used for the above-mentioned reaction, alcoholates, such as sodium 
methylate besides being caustic alkali of sodium, caustic potash, sodium amide, 
hydrogenation NATORIU, etc. and potassium-tert-butoxide, can be raised. 
[0026] ** which a methanol, ethanol, isopropanol, a butanol, 2-methoxyethanol, 
1 , 2-dimethoxyethane, the bls(2-methoxy ethyl) ether, dioxane, a tetrahydrofuran, 
toluene, a xylene, dimethyl sulfoxide, N.N-dimethylformamide, N-methyl 
pyrrolidone, 1,3-dimethyl-2-imidazolidinone, etc. are raised, and uses the 
N.N-dimethylformamide and dimethyl sulfoxide of a polar solvent especially as 
an organic solvent is desirable. 

[0027] Moreover, reaction temperature is the stability over the basic catalyst of 
the solvent to be used, and said formula (a), (b) It is broadly chosen by the 
reactivity as a condensation component of a compound expressed, the reactivity 
as a condensing agent of a basic catalyst, etc. For example, 100 degrees C of 
reaction temperature when using a polar solvent are preferably set as 80 
degrees C from a room temperature from the room temperature mentioned 
above. In addition, the reaction temperature when using reaction-time 
compaction or a basic catalyst with low activity as a condensing agent is set as 



temperature higher than the above-mentioned. 

[0028] The above-mentioned formula (a) The phenanthrene derivative 
expressed can be easily manufactured by heating a corresponding halo alkyi 
compound and phosphorous acid trialkyi (the low-grade alkyI group of carbon 
numbers 1-4 especially a methyl group, and an ethyl group being desirable as 
an aikyi group.) in solvents, such as direct or toluene, and a xylene. The photo 
conductor of this invention is said general formula (I). It has the sensitization 
layer which contained one sort of the stilbene derivative expressed, or two sorts 
or more as a charge transportation ingredient. 

[0029] Although there are the so-called monolayer mold and the so-called 
laminating mold in a sensitization layer, this invention is applicable to these all. 
Said general formula which is a charge transportation ingredient in order to 
obtain the photo conductor of a monolayer mold (I) What is necessary is just to 
form the compound expressed, a charge generating ingredient, and the 
sensitization layer containing binding resin etc. on a conductive base with means, 
such as spreading. 

[0030] Moreover, in order to obtain the photo conductor of a laminating mold, the 
charge generating layer which contains a charge generating ingredient with 
means, such as vacuum evaporationo or spreading, is formed on a conductive 
base, and it is said general formula (I) on this charge generating layer. What is 



necessary is just to form the charge transportation layer containing the 
compound expressed and binding resin. IVIoreover, contrary to the above, a 
charge transportation layer may be formed on a conductive base, and, 
subsequently a charge generating layer may be formed. Furthermore, a charge 
generating layer may also be made to contain a charge transportation ingredient 
in the above-mentioned laminating mold sensitization layer. 
[0031] As a charge generating ingredient, the selenium currently used 
conventionally, a selenium-tellurium, a selenium-arsenic, an amorphous silicon, 
pyrylium salt, an azo compound, a JISUAZO system compound, a 
phthalocyanine system compound, an anthanthrone system compound, a 
perylene system compound, an indigo system compound, a triphenylmethane 
color system compound, the Indanthrene system compound, a toluidine system 
compound, a pyrazoline system compound, a perylene system compound, the 
Quinacrldone system compound, a pyrrolo pyrrole system compound, etc. are 
raised. One sort or two sorts or more can be mixed and used for these charge 
generating ingredients so that it may have an absorption wavelength region to a 
desired field. 

[0032] Said general formula which is a charge transportation ingredient (I) It is 
used independently and also the stilbene derivative expressed can be 
conventionally used combining other well-known charge transportation 



ingredients. As a well-known charge transportation ingredient, various electronic 
suction nature compounds and an electron-donative compound can be used 
conventionally, as an electronic suction nature compound - diphenoquinone 
derivative [, such as 2 and 6-dimethyl-2' and 6'-JI tert-dibutyl diphenoquinone, ], 
MARONO nitril, thiopyran system compound, tetracyanoethylene, 2 and 4, 
8-trinitro thioxan ton, 3, 4 and 5, and 7-tetra-nitroglycerine-9-full ~ me ~ non, a 
dinitrobenzene, a dinitro anthracene, a dinitro acridine, nitro anthraqulnone, 
dinitro anthraqulnone, a succinic anhydride, a maleic anhydride, a dibromo 
maleic anhydride, etc. are illustrated. 

[0033] As an electron-donative compound, moreover, 2, 5-JI (4-methylamino 
phenyl), Styryl system compounds, such as oxadiazole system compounds, 
such as 1, 3, and 4-oxadiazole, and 9-(4-diethylaminostyryl) anthracene, 
Pyrazoline system compounds, such as carbazole system compounds, such as 
a polyvinyl carbazole, and 1-phenyl-3-(p-dimethylaminophenyl) pyrazoline, A 
hydrazone compound, a triphenylamine system compound, the Indore system 
compound, Nitrogen ring type compounds, such as an oxazole system 
compound, an isoxazole system compound, a thiazole system compound, a 
thiadiazole system compound, an imidazole system compound, a pyrazole 
system compound, and a triazole compound, and a condensed multi-ring type 
compound are illustrated. 



[0034] these charge transportation ingredients - one sort - or two or more sorts 
are mixed and it is used. In addition, to use the charge transportation ingredient 
which has membrane formation nature, such as a polyvinyl carbazole, binding 
resin is not necessarily required. Various resin can be used as binding resin. For 
example, a styrene system polymer, a styrene-butadiene copolymer, a styrene 
acrylonitrile copolymer, A styrene-maleic-acid copolymer, an acrylic copolymer, 
a styrene-acrylic-acid copolymer. Polyethylene, an ethylene-vinylacetate 
copolymer, chlorinated polyethylene, A polyvinyl chloride, polypropylene, a vinyl 
chloride vinyl acetate copolymer, Polyester, alkyd resin, a polyamide, 
polyurethane, a polycarbonate, Polyarylate, polysulfone, diallyl phthalate resin, 
ketone resin. Thermoplastics, such as HORIBI nil butyral resin and polyether 
resin. Photo-setting resins, such as epoxy acrylate and urethane-acrylate, etc. 
are raised to silicone resin, an epoxy resin, phenol resin, a urea-resin, melamine 
resin, the other thermosetting resin of cross-linking, and a pan. These binding 
resin can mix and use one sort or two sorts or more. 

[0035] Each organic sensitization layer of a monolayer mold and a laminating 
mold can be made to contain additives, such as degradation inhibitors, such as a 
sensitizer, a fluorene system compound, an antioxidant, and an ultraviolet ray 
absorbent, and a plasticizer. Moreover, in order to raise the sensibility of a 
charge generating layer, well-known sensitizers, such as terphenyl, halo 



naphthoquinones, and an acenaphthylene, may be used together with a charge 
generating ingredient. 

[0036] although versatility can come out comparatively and the charge 
generating ingredient and binding resin which constitute a charge generating 
layer can be used in a laminating mold photo conductor - the binding resin 100 
section (the same the weight section and the following) - receiving - a charge 
generating Ingredient - it is especially desirable to come out comparatively and 
to use [ of the ten to 300 section ] the five to 500 section. l\/!oreover, although the 
charge generating layer may have proper thickness, it is desirable to be 
especially formed in about 0.1-3 micrometers 0.01-5 micrometers. 
[0037] Said general formula which constitutes a charge transportation layer (I) 
Although the stilbene derivative (charge transportation ingredient) expressed 
and said binding resin can be used at a various rate in the range which does not 
check transportation of a charge, and the range which is not crystallized It is [ as 
opposed to / so that the charge produced in the charge generating layer by 
optical exposure can convey easily / the binding resin 100 section ] said general 
formula (1). It is desirable to use the stilbene derivative expressed at a rate of the 
25 to 200 section especially the ten to 500 section, moreover, especially as for 
the thickness of the sensitization layer of a laminating mold, about 0.01-5 
micrometers of charge generating layers are formed in about 0.1-3 micrometers 



- ** - it is desirable and it is desirable that 2-100 micrometers of ctiarge 
transportation layers are especially formed in about 5-50 micrometers. 
[0038] Setting to the photo conductor of a monolayer mold, especially a charge 
generating ingredient is the 0.5 to 30 section, and said general formula (I) the 0.1 
to 50 section to the binding resin 100 section. It is suitable for especially the 
stilbene derivative (charge transportation ingredient) expressed that it is the 50 
to 100 section the 40 to 200 section. Moreover, as for especially the thickness of 
the sensitization layer of a monolayer mold, it is desirable to be formed in about 
10-50 micrometers 5-100 micrometers. 

[0039] If it is in the photo conductor for monolayer mold electrophotography and 
is in a laminating mold photo conductor while a conductive base and a 
sensitization layer and Between a conductive base and a charge generating 
layer, between a conductive base and a charge transportation layer, or between 
the charge generating layer and the charge transportation layer, the barrier layer 
may be formed in the range which does not check the property of a photo 
conductor, and the protective layer may be formed on the surface of the photo 
conductor. 

[0040] The glass covered with the plastic material which could use the various 
ingredients which have conductivity as a conductive base with which 
above-mentioned each class is formed, for example, metal simple substances. 



such as aluminum, copper, tin, platinum, silver, vanadium, molybdenum, 
chromium, cadmium, titanium, nickel, palladium, an indium, stainless steel, and 
brass, and the above-mentioned metal vapor-deposited or laminated, an 
aluminium iodide, the tin oxide, indium oxide, etc. is illustrated. 
[0041] Conductive bases may be any, such as the shape of the shape of a sheet, 
and a drum, the base itself has conductivity or the front face of a base should 
just have conductivity. Moreover, as for a conductive base, what has sufficient 
mechanical strength on the occasion of use is desirable. What is necessary is to 
carry out distributed mixing of the charge generating ingredient of said 
instantiation, a charge transportation ingredient, the binding resin, etc. with a 
suitable solvent using a well-known approach, for example, a roll mill, a ball mill, 
attritor, a paint shaker, or an ultrasonic distribution machine, to prepare coating 
liquid, to apply this and just to dry it with a well-known means, in forming 
above-mentioned each class by the approach of spreading. 
[0042] As a solvent for building coating liquid, various organic solvents are 
usable. For example, alcohols, such as a methanol, ethanol, isopropanol, and a 
butanol, Aliphatic series system hydrocarbons, such as n-hexane, an octane, 
and a cyclohexane, benzene, Aromatic hydrocarbon, such as toluene and a 
xylene, dichloromethane, a dichloroethane, Halogenated hydrocarbon, such as 
a carbon tetrachloride and a chlorobenzene, wood ether, Diethylether, a 



tetrahydrofuran, ethylene glycol wood ether, Ester, such as ketones, such as 
ether, such as diethylene-glycol wood ether, an acetone, a methyl ethyl ketone, 
and a cyclohexanone, ethyl acetate, and methyl acetate, dimethyl formaldehyde, 
dimethylformamide, dimethyl sulfoxide, etc. are raised. These solvents can mix 
and use one sort or two sorts or more. 

[0043] Furthermore, in order to improve the dispersibility of a charge 
transportation ingredient or a charge generating ingredient, dyer nature, etc., a 
surface active agent, a leveling agent, etc. may be used. In addition, as 
mentioned above, a charge generating layer may be formed by vapor-depositing 
said charge generating ingredient. 
[0044] 

[Example] Hereafter, an example and the example of a comparison are given 
and this invention is explained to a detail. 

an example 1 <com position of the stilbene derivative expressed with said 
formula (A1)> - said formula (a) Inner R3 A methyl group and R4 With 3.42g 
(0.01 mols) of phenanthrene derivatives which are an ethyl group Said formula 
(b) Inner R1 and R2 2.73g (0.01 mol) of aldehyde compounds which are both 
phenyl groups It dissolves into 20ml of N.N-dimethylformamide, and solution 
temperature was kept at 22-32 degrees C, was stirred for 5 hours, and was 
made to react under potassium-tert-butoxide 1.955g existence. Subsequently, 



3.70g (80.2% of yield) of stilbene derivatives which filter the crystal which filled 
iced water with the reaction mixture and generated it, dry after washing with 
water and a methanol, and are expressed with said formula (A1) was obtained. 
[0045] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C35H27N1 It carries out. Calculated value (%): C 
91.07 H:5.90 N:3.03 Actual measurement (%): C:91.04 H:5.90 N:3.04 
mass-analysis result m/e=461 (calculated value 461.6) 
IR 955cm-1 (outside of an HC= side) 

It replaces with the phenanthrene derivative used in the example 2 <composition 
of stilbene derivative expressed with said formula (A2)> example 1 , and is said 
formula (a). Inner R3 A phenyl group and R4 4.13g (78.6% of yield) of stilbene 
derivatives expressed with said formula (A2) was obtained like the 
above-mentioned example 1 except having used 4.04g (0.01 mols) of 
phenanthrene derivatives which are an ethyl group. 

[0046] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C40H31N1 It carries out. Calculated value (%): 
C:91.39 H:5.94 N:2.66 Actual measurement (%): C:91.35 H:5.89 N:2.66 
mass-analysis result m/e=525 (calculated value 525.7) 
IR 955cm-1 (outside of an HC= side) 

It replaces with the phenanthrene derivative used in the example 3 <composition 



of stilbene derivative expressed witli said formula (A3)> example 1 , and is said 
formula (a). Inner R3 4-methoxypheny radical and R4 4.38g (79.0% of yield) of 
stilbene derivatives expressed with said formula (A3) was obtained like the 
above-mentioned example 1 except having used 4.34g (0.01 mols) of 
phenanthrene derivatives which are an ethyl group. 
[0047] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C41H33N 101 It carries out. Calculated value (%): 
C:88.62 H:5.99 N:2.52 Actual measurement (%): C:89.65 H:6.05 N:2.50 
mass-analysis result m/e=555 (calculated value 555.7) 
IR 955cm-1 (outside of an HC= side) 

It replaces with the phenanthrene derivative used in the example 4 <composition 
of stilbene derivative expressed with said formula (A4)> example 1 . Said formula 
(a) Inner R3 4 -(diethylamino)- A phenyl group and R4 Except having used 4.85g 
(0.01 mols) of phenanthrene derivatives which are an ethyl group 4.70g (78.8% 
of yield) of stilbene derivatives expressed with said formula (A4) was obtained 
like the above-mentioned example 1. 

[0048] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C44H40N2 It carries out. Calculated value (%): 
C:88.55 H:6.76 N:4.69 Actual measurement (%): C:88.53 H:6.76 N:4.69 
mass-analysis result m/e=596 (calculated value 596.8) 



IR 955cm-1 (outside of an HC= side) 

It replaces with the phenanthrene derivative used in the example 5 <composition 
of stilbene derivative expressed with said formula (A5)> example 1 , and is said 
formula (a). Inner R3 Benzyl and R4 3.68g (76.9% of yield) of stilbene 
derivatives expressed with said formula (A5) was obtained like the 
above-mentioned example 1 except having used 4.18g (0.01 mols) of 
phenanthrene derivatives which are an ethyl group. 
[0049] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C36H33N1 It carries out. Calculated value (%): 
C:90.15 H:6.93 N:2.92 Actual measurement (%): C:90.21 H:6.86 N:2.89 
mass-analysis result m/e=479 (calculated value 479.7) 
IR 955cm-1 (outside of an HC= side) 

It replaces with the phenanthrene derivative used in the example 6 <composition 
of stilbene derivative expressed with said formula (A6)> example 1 . Said formula 
(a) Inner R3 4-methylphenyl radical and R4 3.94g (82.3% of yield) of stilbene 
derivatives expressed with said formula (A6) was obtained like the 
above-mentioned example 1 except having used 4.18g (0.01 mols) of 
phenanthrene derivatives which are an ethyl group. 
[0050] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C36H33N1 It carries out. Calculated value (%): 



C:90.15 H:6.93 N:2.92 Actual measurement (%): C:90.16 H:6.95 N:2.87 
mass-analysis result m/e=479 (calculated value 479.7) 
IR 955cm-1 (outside of an HC= side) 

It replaces with the aldehyde compound used in the example 7 <composition of 
stilbene derivative expressed with said formula (A7)> example 1, and is said 
formula (b). Inner R1 A methyl group and R2 3.28g (81.9% of yield) of stilbene 
derivatives expressed with said formula (A7) was obtained like the 
above-mentioned example 1 except having used 2.1 1g (0.01 mols) of aldehyde 
compounds which are a phenyl group. 

[0051] The analysis result of the obtained stilbene derivative Is shown below. 
Elemental-analysis result C30H27N1 It carries out. Calculated value (%): C 
89.73 H:6.78 N:3.49 Actual measurement (%): C:89.77 H:6.73 N:3.49 
mass-analysis result m/e=401 (calculated value 401.6) 
IR 955cm-1 (outside of an HC= side) 

It replaces with the aldehyde compound used in the example 8 <compositlon of 
stilbene derivative expressed with said formula (A8)> example 2, and is said 
formula (b). Inner R1 A methyl group and R2 3.73g (80.6% of yield) of stilbene 
derivatives expressed with said formula (A8) was obtained like the 
above-mentioned example 2 except having used 2.1 1g (0.01 mols) of aldehyde 
compounds which are a phenyl group. 



[0052] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C35H29N1 It carries out. Calculated value (%): 
C:90.67 H:6.30 N:3.02 Actual measurement (%): C:90.63 H:6.22 N:3.04 
mass-analysis result m/e=463 (calculated value 463.6) 
IR 955cm-1 (outside of an HC= side) 

It replaces with the aldehyde compound used in the example 9 <compositlon of 
stilbene derivative expressed with said formula (A9)> example 3, and is said 
formula (b). Inner R1 A methyl group and R2 3.97g (80.5% of yield) of stilbene 
derivatives expressed with said formula (A9) was obtained like the 
above-mentioned example 3 except having used 2.1 1g (0.01 mols) of aldehyde 
compounds which are a phenyl group. 

[0053] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C36H31N 101 It carries out. Calculated value (%): 
C:87.59 H:6.33 N:2.84 Actual measurement (%): C:87.57 H:6.41 N:2.84 
mass-analysis result m/e=493 (calculated value 493.7) 
IR 955cm-1 (outside of an HC= side) 

The example 10<aforementioned type (A10) It replaces with the aldehyde 
compound used in the synthetic> example 4 of a stilbene derivative expressed, 
and is said formula (b). Inner R1 A methyl group and R2 It is said formula (A10) 
like the above-mentioned example 4 except having used 2.1 1g (0.01 mols) of 



aldehyde compounds which are a phenyl group. 4.25g (79.6% of yield) of 
stilbene derivatives expressed was obtained. 

[0054] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C39H38N2 It carries out. Calculated value (%): 
C:87.60 H:7.16 N:5.24 Actual measurement (%): C:87.61 H:7.18 N:5.20 
mass-analysis result m/e=534 (calculated value 534.8) 
IR 955cm-1 (outside of an HC= side) 

The example 1 1 <aforementioned type (A11) It replaces with the aldehyde 
compound used in the synthetic> example 5 of a stilbene derivative expressed, 
and is said formula (b). Inner R1 A methyl group and R2 It is said formula (A1 1) 
like the above-mentioned example 5 except having used 2.1 1g (0.01 mols) of 
aldehyde compounds which are a phenyl group. 3.72g (78.0% of yield) of 
stilbene derivatives expressed was obtained. 

[0055] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C36H31N1 It carries out. Calculated value (%): 
C:90.53 H:6.54 N:2.93 Actual measurement (%): C:90.56 H:6.50 N:2.94 
mass-analysis result m/e=477 (calculated value 477.7) 
IR 955cm-1 (outside of an HC= side) 

The example 12<aforementioned type (A12) It replaces with the aldehyde 
compound used in the synthetic> example 6 of a stilbene derivative expressed, 



and is said formula (b). Inner R1 A methyl group and R2 It is said formula (A12) 
like the above-mentioned example 6 except having used 2.1 1g (0.01 mols) of 
aldehyde compounds which are a phenyl group. 3.70g (77.6% of yield) of 
stilbene derivatives expressed was obtained. 

[0056] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C36H31N1 It carries out. Calculated value (%): 
C:90.53 H:6.54 N:2.93 Actual measurement (%): C:90.58 H:6.51 N:2.92 
mass-analysis result m/e=477 (calculated value 477.7) 
IR 955cm-1 (outside of an HC= side) 

The example 13<aforementioned type (A13) It replaces with the phenanthrene 
derivative used in the synthetio example 1 of a stilbene derivative expressed, 
and is the following formula (d). Inner R3 A methyl group and R4 It is said 
formula (A13) like the above-mentioned example 1 except having used 3.42g 
(0.01 mols) of phenanthrene derivatives which are an ethyl group. 3.62g (78.6% 
of yield) of stilbene derivatives expressed was obtained. 
[0057] 

[Formula 13] 




[0058] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C35H27N1 It carries out. Calculated value (%): C 
91.07 H:5.90 N:3.03 Actual measurement (%): C:91.09 H:5.88 N:3.03 
mass-analysis result m/e=461 (calculated value 461.6) 
IR 970cm-1 (outside of an HC= side) 

The example 14<aforementioned type (A14) It replaces with the phenanthrene 
derivative used in the synthetio example 13 of a stilbene derivative expressed, 
and is said formula (d). Inner R3 A phenyl group and R4 It is said formula (A14) 
like the above-mentioned example 13 except having used 4.04g (0.01 mols) of 
phenanthrene derivatives which are an ethyl group. 4.21 g (80.2% of yield) of 
stilbene derivatives expressed was obtained. 

[0059] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C40H31N1 It carries out. Calculated value (%): 



C:91.39 H:5.94 N:2.66 Actual measurement (%): C:91.35 H:5.90 N:2.70 
mass-analysis result m/e=525 (calculated value 525.7) 
IR 970cm-1 (outside of an HC= side) 

The example 15<aforementloned type (A15) It replaces with the phenanthrene 
derivative used in the synthetic> example 13 of a stilbene derivative expressed. 
Said formula (d) Inner R3 </SUP> is 4-methoxypheny radical and R4. Except 
having used 4.34g (0.01 mols) of phenanthrene derivatives which are an ethyl 
group It is said formula (A15) like the above-mentioned example 13. 4.49g 
(80.9% of yield) of stilbene derivatives expressed was obtained. 
[0060] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C41H33N 101 It carries out. Calculated value (%): 
C:88.62 H:5.97 N:2.52 Actual measurement (%): C:88.60 H:6.00 N:2.51 
mass-analysis result m/e=555 (calculated value 555.7) 
IR 970cm- 1 (outside of an HC= side) 

The example 16<aforementioned type (A16) It replaces with the phenanthrene 
derivative used in the synthetic> example 13 of a stilbene derivative expressed. 
Said formula (d) Inner R3 4 -(diethylamino)- A phenyl group and R4 Except 
having used 4.85g (0.01 mols) of phenanthrene derivatives which are an ethyl 
group It is said formula (A16) like the above-mentioned example 13. 4.72g 
(79.2% of yield) of stilbene derivatives expressed was obtained. 



[0061] The analysis result of the obtained stilbene derivative Is shown below. 
Elemental-analysis result C44H40N2 It carries out. Calculated value (%): 
C:88.55 H:6.76 N:4.69 Actual measurement (%): C:88.53 H:6.70 N:4.72 
mass-analysis result m/e=596 (calculated value 596.8) 
IR 970cm-1 (outside of an HC= side) 

The example 17<aforementioned type (A17) It replaces with the phenanthrene 
derivative used in the synthetio example 13 of a stilbene derivative expressed, 
and is said formula (d). Inner R3 Benzyl and R4 It is said formula (A17) like the 
above-mentioned example 13 except having used 4.18g (0.01 mols) of 
phenanthrene derivatives which are an ethyl group. 3.82g (79.8% of yield) of 
stilbene derivatives expressed was obtained. 

[0062] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C36H33N1 It carries out. Calculated value (%): 
C:90.15 H:6.93 N:2.92 Actual measurement (%): C:90.11 H:6.96 N:2.94 
mass-analysis result m/e=479 (calculated value 479.7) 
IR 970cm-1 (outside of an HC= side) 

The example 1 8<aforementioned type (A18) It replaces with the phenanthrene 
derivative used in the synthetic> example 13 of a stilbene derivative expressed. 
Said formula (d) Inner R3 4-methylphenyl radical and R4 Except having used 
4.1 8g (0.01 mols) of phenanthrene derivatives which are an ethyl group It is said 



formula (A18) like the above-mentioned example 13. 3.86g (80.6% of yield) of 
stilbene derivatives expressed was obtained. 

[0063] The analysis result of the obtained stilbene derivative is shown below. 
Elemental-analysis result C36H33N1 It carries out. Calculated value (%): 
C:90.15 H:6.93 N:2.92 Actual measurement (%): C:90.20 H:6.88 N:2.93 
mass-analysis result m/e=479 (calculated value 479.7) 
IR 970cm-1 (outside of an HC= side) 

Examples 19-30 and the example 1 of a comparison, and the 2 (laminating mold 
photo conductor) following types (A) It is a glass bead (diameter of 2mm) about 
the charge generating ingredient 2 section expressed, the polyvinyl-butyral-resin 
1 section, and the tetrahydrofuran 120 section. The used paint shaker was made 
to distribute for 2 hours. Coating of the obtained dispersion liquid was carried out 
to the front face of an aluminum element tube by dip coating, it dried at 100 
degrees C for 1 hour, and the 0.5-micrometer charge generating layer was 
obtained. 
[0064] 

[Formula 14] 




(A) 

[0065] Coating of the solution wliicli dissolved the charge transportation 
ingredient 1 section and the polyester resin 1 section in the toluene 9 section 
was carried out in dip coating on this charge generating layer, it dried at 100 
degrees C for 1 hour, and the 22-micrometer charge transportation layer was 
obtained. It sets to Table 1 and the used charge transportation ingredient is 
formula [ of the above-mentioned example ] (A1) - (A18). The number of a 
compound showed. The example 1 of a comparison is said formula (i). The 
laminating mold photo conductor was produced like the above-mentioned 
examples 19-30 except having used the compound by which the example 2 of a 
comparison Is expressed with the following formula (11) in the compound 
expressed as a charge transportation ingredient, respectively. 
[0066] 

[Formula 15] 



CaHs 



\ 




C=N-N 



(ii) 



[0067] examples 31-42 and the examples 3 and 4 (monolayer mold photo 
conductor) of a comparison - said formula (A) the charge generating agent 1 
section and the tetrahydrofuran 60 section which are expressed - glass bead 
(diameter of 2mm) The used paint shaker was made to distribute for 2 hours. 
The tetrahydrofuran solution 50 section of polyester resin and the charge 
transportation Ingredient 10 section were added to the obtained dispersion liquid, 
and distribution was continued for further 1 hour. Coating of the obtained 
dispersion liquid was carried out to the front face of an aluminum element tube in 
dip coating, and the 20-micrometer sensitization layer was obtained. The used 
charge transportation ingredient is formula (A1) - (A18) shown by the 
above-mentioned example in Table 2. The number of a compound showed. 
[0068] The example 3 of a comparison is said formula (1). The monolayer mold 
photo conductor was produced like the above-mentioned examples 31-42 
except having used the compound by which the example 4 of a comparison is 



expressed with said formula (ii) in tfie compound expressed as a charge 
transportation ingredient, respectively. About the electrophotography photo 
conductor of each above-mentioned example and the example of a comparison, 
the following trials were performed and the property was evaluated. 
[0069] The electrostatic copy testing device (trade name JIENTEKKU Cynthia 
30M by the JIEN tech company) was loaded with measurement each 
electrophotography photo conductor of initial surface potential, the front face 
was electrified in forward or negative, and initial surface potential Vs.p. (V) was 
measured. 

The halogen lamp which is the exposure light source of an electrostatic copy 
testing device about the electrophotography photo conductor which changed 
into the electrification condition by measurement of reduction-by-half light 
exposure and the measurement above-mentioned initial surface potential of rest 
potential is used, and it is exposure on-the-strength 10lux. It exposed on 
conditions, time amount until the surface potential is set to one half was found, 
and reduction-by-half light exposure E1 / 2 (lux and sec) were computed. 
[0070] Moreover, the surface potential at the time of 0.15 seconds passing was 
measured after the above-mentioned exposure initiation, and it considered as 
rest potential V1r.p. (V). 

After loading the electrostatic copying machine (part number DC-1 1 1 by the Mita 



industrial company) witli tfie measurement above-mentioned 
electrophotograpliy plioto conductor of liglit stability and performing the 
continuation copy of 1000 sheets, rest potential V2r.p[ after repeat exposure ]. 
(V) was measured like the above. And it asked for difference deltaVr.p[ of said 
rest potential V1r.p. and V2r.p. ]. (V). 

[0071] The test result of a laminating mold photo conductor (examples 19-30 and 
examples 1 and 2 of a comparison) is shown in Table 1 , and the test result of a 
monolayer mold photo conductor (examples 31-42 and examples 3 and 4 of a 
comparison) is shown in Table 2, respectively. 
[0072] 
[Table 1] 







Vs.p 

(V) 


Vlr.p 

(V) 


El/2 
(lux • sec) 


AVr.p 

(V) 


mmm 1 9 


(AD 


- 7 0 2 


- 1 3 0 


1.38 


- 3 


mmm 2 0 


(A2) 


- 7 0 1 


- I 2 8 


1.3 0 


-2 


mmm 2 1 


(A3) 


- 7 0 3 


- 1 2 7 


1,3 2 


-4 


mmm 2 2 


(A4) 


-7 0 2 


- 1 2 6 


1.3 3 


- 3 


mMm2 3 


(A5) 


- 7 0 1 


- 1 3 2 


1.3 6 


- 2 


2 4 


(A6) 


- 7 0 0 


- 1 2 9 


K 3 1 


- 1 


mSS^2 5 


(A13) 


- 7 0 1 


- I 3 I 


1.3 7 


- i 


«M2 6 


(AU) 


- 7 0 2 


- 1 3 0 


1.32 


- 3 


mmm 2 1 


(A15) 


- 7 0 0 


- 1 2 5 


1.3 0 


- 4 


mmm 2 8 


(A16) 


- 7 0 2 


- 1 2 4 


1.3 2 


- 2 


mmm 2 9 


(A17) 


- 7 0 1 


- 1 3 3 


1.3 5 


-3 


«M 3 0 


(A18) 


- 7 0 0 


- 1 2 8 


1.3 1 


- 2 


)mm\ 


(i) 


- 7 1 0 


- 3 1 5 


2. 5 6 


-2 0 


]m.m2 


(ii) 


-705 


- 4 0 2 


*1 


-SO 



*i: m^nm-^^^Xy^iii^-^f^o 



[0073] 
[Table 2] 







Vs. p 

(V) 


Vlr p 
(V) 


Ei/2 
(lux ' sec) 


AVr.p 

(V) 


m mms i 


(Al) 


+ 701 


+ 16 5 


2. 


7 5 


+ 3 


mmm 3 2 


(A2) 


+ 7 0 2 


+ 16 0 


2. 


7 0 


+ 2 


^mm 3 3 


(.A3) 


+ 7 0 3 


+ 15 8 


2. 


6 8 


+ 1 


^mm 3 4 


(A4) 


+ 7 0 2 


+ 16 0 


2. 


6 6 


+ 2 


3 5 


(A5) 


+ 7 0 2 


+ 16 8 


2. 


7 4 


+ 3 


^ISgfi!^ 3 6 


(A6) 


+ 7 0 0 


+ 16 1 


2. 


6 8 


+ 4 


mmm 3 7 


(A13) 


+ 7 0 1 


+ 16 6 


2. 


7 4 


+ 1 


UliMS 8 


(AH) 


+ 7 0 2 


+ 16 1 


2. 


6 9 


+ 2 


^jSfeM 3 9 


(A15) 


+ 700 


+ 16 0 


2. 


6 8 


+ 3 


mwm 4 0 


(A16) 


+ 7 0 1 


+ 15 8 


2. 


6 9 


+ 1 


^M^?>J4 1 


(A17) 


+ 7 0 0 


+ 17 0 


2. 


7 5 


+ 2 


«M4 2 


(A18) 


+ 702 


+ 16 2 


2. 


6 9 


+ 3 


itWi3 


(i) 


+ 7 2 0 


+ 3 2 9 


3. 


6 8 


+ 25 


lti«M4 


(ii) 


+ 7 10 


+ 4 8 6 




— *1 


+ 3 5 



*i: ^mmm<^u.uif}--^fco 



[0074] The photo conductor of these test results to each example is 
reduction-by-half light exposure E1/2, although a difference does not almost 
have anything of a laminating mold and a monolayer mold with the conventional 
photo conductor of the example of a comparison about surface potential VS. P. It 
Is small and is rest potential Vlr.p. Since it was low, it turned out that sensibility 



is improved remarl<ably. IVIoreover, each was understood tliat it excels in 
endurance from tlie plioto conductor of eacli above-mentioned example having 
small deltaVr.p. compared with the example of a comparison. 
[0075] 

[Effect of the Invention] As mentioned above, since the stilbene derivative of this 
invention has high charge transportation ability and is excellent in light stability, 
the electrophotography photo conductor which is high sensitivity and was 
excellent in endurance is obtained by using this stilbene derivative as a charge 
transportation Ingredient. 



